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(57)Abstract: 

PURPOSE: To provide a secondary battery having a 
large charging/discharging capacity and presenting less 
drop of the electric charge efficiency due to use of 
continuous cycles by forming a negative electrode from 
a carbonic substance bearing specific characteristics. 
CONSTITUTION: A carbonic substance to form a 
negative electrode is composed of a core 1 and a facial 
layer part 2. This substance is structured in multiple 
layers and so as to present a diffraction peak whose real 
density is over 2.00g/cm3 and whose (002) plane 
spacing (d002) is below 3.43&angst; in the diffraction 
chart for X-ray wide angle diffraction. A non-aqueous 
solvent secondary battery having a large 
charging/discharging capacity and presenting less drop 
of the electric charge efficiency due to use of 
continuous cycle is achieved through the use of an 
electrolytic solution prepared by dissolving electrolyte in 
a non- aqueous hybrid solvent containing 0.1-70vol.% 
ethylene carbonate characterized by that a peak PA lies 

in the range 1 580-1 620cm-1 and a peak PB in the range 1 350-1 370cm- 1 in Raman spectral 
analysis using an argon laser beam of wavelength 5145&angst; and that the ratio R of the 
intensity Y of the peak PB to the intensity IA of the peak PA (R=IB/IA) is exceeding 0.4. 
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(57) mm 

C««] TIB - (x) ©1ftt**t«K*Il«l*ft 
MtL : 

(>r) ; 

(n) Jtffifitf 2. 0 0 g/cm 3 tt±t*5 ; 

(/\) XttJ£ftlHl«fOIsI*fB»c:*50^T. (0 0 2) S 

(ommm (doo 2 ) 3A*»©ia«e— ***-r 

£ : 

(x) SI5 14 5 A07;l/JW*Vl/-if^)t* 
JE^/c^vvX^ h;l/#flrfc*50>T, 1 5 8 0—16 
2 0 c m" 1 ©EHUIfc?— * p A *5<fctf 1 3 5 0-1 3 7 
0 cm-'OiEHtCfef-^Ps^^L. ±KPA©3fi£lA 
£*trSPB£>3fiftlBOifc R= I b/ 1***0. 4tt±T* 
$>3:26U:. X^-U^*— h*0. l-70vo 




J: tm*S»* m^Mffi^SIW L T ft « * 
RftStfTE (-rt ~ (-) <0«?tt*#* 

(n) ^SW2. 0 0 g/cm 3 tt±T*fc£ ; 
(/n) xauEftHSfoisSTBIK:*^^. (0 0 2) s 
0SHH (doo 2 ) #3. 4 3 A**©^*-***** 

£ ; 

(x) &S5 l 4 5A07^dW*>t/-1f-)e* 
J8^fc^>*'<* F;l/#*rfc*3^T. 1 5 8 0- 1 6 
2 0 c m^OiEBK^— * PA&cfctf 1 3 5 0— 1 3 7 
0 cm-'OlEHfcli-^PB^U ±8SPA03fifilA 

Ktt-r*PB©3SfilBQlt R= iB/lA^O. 4«±T 

x^u:/*-#*-h*()- 1-7 0 
v o 1 %«*LTft*#7]cS*iS*fc. 

[000 1] 
[000 2] 

T*fe£ (J. E I ectrochem. Society. 125.687(1978),) 0 — 

*Mb^W F-tT >?*mm LfcS5t«PlfiBft— 

-121 1 68^&«H£ tt. U>S-&i*^ffl ^/tlW 

£<fc N fifit Ltffl^fe* l J 7tf l/^IRS*^ 

o*fb#»ui/\> Lftffot, *y7Wi/^*HaK 

fcSK. BttlllTJBfflWBlttOWStfiaO^IILV^ 
[0 0 0 3] Sfc&ffi«ffii:LTL i£IB*flH/\ lEffi 
tSkLT#y7-fefl/>4ffl^ft*»^ 5tfifcS^ 
*3ttSWSS»2pftHOBaH^ IS*c*U7tfl/>* 




(2) 5-2 1 7 6 0 4 

ft^T«R»*te»»u a5«»*cttc©L i-r*># 
«L i B«ftTiStt»»«-e**fta6. 

ttWStefcfcW-SfcV* -J^jStf&So C®«fc3ftlHH* 
KHW»*S»#i:U ttilcL i SfttiL i Sr±{*£ 

[0004] 

ai* ic s^sm^rrg® l t ft * mmm^^m^rc^xmm 

(a) «ME#2. 0 0 g/cmHXit^ : 
(/n) X«EftH»f©BWTHK:*t^T, (00 2)1 
40 OSHMI (doo 2 ) #3. 4 3 A*«OlE]«Tlf-^^:W'r 

* ; 

(X) ?SS 5 1 4 5 Jl07;ViW*VU- tf— it* 
ffll^/c^WX^ FMMfflcfc^T. 1 5 8 0-1 6 
2 0 c m- } <Dm&\C fcf— * PhtS&Zf 1 3 5 0—1 3 7 
0 cm- , 0$EHtCtf-^PB^L> ±1E P a G>3fi8 I a 
lCtt-rSPB03£filB<DJt R= Ib/Ia^O. 4«±T* 
x^UV^-^-F^rO. 1-7 0 

^•^T ft 5 Suffix -c**ci:*W«fc-r«Sf*»«Kr. 

50 *WftT**o 
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(3) 

3 

[0 0 0 5] WF»C*«W*«6fc»ait8ttWr*o * 
[0 0 0 6] Cm®] 

(-<) $JMHB 

So BltSKatt, HffiftfiOiS^ (d 002^3 -4 

rt«£U *n*j:t)ji»ftKoittu^*^adufc* 

^ (d 002 #3. 4 3 A^iS) KHM?*!K 2MU JUM: 
fltf>M<fct>ffiV % (7vy^b;VR=Ie/h^0. 

^tc^SLT±ISO (>f) - (-) IcBKLfeWt** 

57^^nk»iK*4t«o nasi*. 

«*a«t'*^ffi«ISB^**^ : B^*^>K*** (0 ** 
<ftntf, ***JtR#/h 

[0 0 0 7] (D) XSgJg 

-Tftte'-S, *SEMOK*K«lO«BK«. 2. 0 0 g/ 
cm'fiLh, »*L<«2. 0 5 g/cm 3 W±. 
»*L<«2. 1 Og/cm'ttl, fc<fcff*L<tt 
2. 1 5g/cm»W±, ##lC»*U<tt2-.l 8-2. 
2 5 g/cm 3 , a^$f^L<(*2. 2 0-2. 2 4 g/ 40 
c m 3 tfe^o 

[0 0 0 8] (/n) X*S/££[h]#t 

SftBOlf— ^i:bT«s (00 2) SOSHPid 

002 tf, »SU<ti3. 3 5 — 3. 4 3 A, £9$f?£L< 

ii3.35-3.42A, ££tC»£L<{2:3. 3 5-3. 

4 1 A. t <IC#*L<«:3. 3 5-3. 4 0 A. 50 




WBH^F 5-2 1 7 6 0 4 

SL<«3. 3 6-3. 3 9 At?«S 0 *fc, Cfft^O 

(Lc) »*L<»1-5 0A«±. 
* D»* L < tt 1 8 0 A W±. « 6fc«F£ L < (* 2 0 0 
AW±. fc<*c»*L<tt2 2 0Afit±. ^t>*?£L< 
«2 5 0 AW±T** 0 -J5s *fcft*l«IWW©«B 

irfcLT. doo2##$L<«:3. 4 3 AW±, <fc 0 
»$Ktt3..4 5Att±, 2£tc#£L<ti3. 4 7- 
3.80A. k<fcW*U<tt.3. 4 9 — 3. 7 5 A, » 
£$?£L<te3. 5 0 — 3. 7 OAt^o SftL ctf, 
»SL<ttl 5 0Am *D»*L<«4 1 0 0 AW 
T, «5Jc»«L<tt7 0 AWT. fc<fc#SU<tt7 
-5 OA, BtKSKIi 1 0-3 OAT**, ft*. 

;V«PS»if7yvvi lBB8r«6fHU ft/JCiiiiif 

l/c 2ootf— ^otr— z&mit i o. 43~j / 1 

(3. 35-3.43) 0 0 1 W±0- 0 3*^Tfe^<l 

»£L<. 0. 0 0 2 — 0. 0 2 9T?*SC:£#<fc9£?g 
b<, 0. 0 0 3-0. 0 2 8t»*Cttf?&»C»$L 
<. 0. 0 0 4-0. 0 2 7TWCW^<IC!?$L 
<. 0.0 0 4- 0.0 2 5T^* C U\ 
CCTM (3.43-) ttdooi#3. 4 3AW±Oe-^Oe 

— d^SSfiTfeOx I (3.35-3.43)ted002#3. 3 5 AW 

±3. 4 3 A*«^£-^<mf-^gT*££o £/c, 

2 0 (EUt*) =25.0° TOEHffSMn (2 6=25° ) 

<D, I (3.35-3.43) tC^fT^it I (28 =25° ) / \ 

(3. 35 -3. 43) tf. JfSKttO.OO 1 W±0- 0 3*ffi 

TfcOx 0. 0 0 2 — 0. 0 2 fc^cfcOSfSb 

0. 0 0 3 — 0. 0 2 8~e%>%£ttf2Z>lCft£L, 
<. 0. 00 4 — 0. 0 2 7T**&c£#h<i;:£?£L 
<. 0.0 0 4-0. 0 2 et^^c^^ifcff^ 
£fc> *fcft*WJMMl*«6te2SW±'fr6ft*BI 
tt, XSj£ftH«Tfcftl>Tdoo2tf 3. 3 5 AW±3. 4 

3 A*»OSi«lc 20W±Ofe!->%StSo £ 
»tft*KSR*«B^6K:2ffiW±^6ftS»tt. XS 
/£^lel^T^*5V^Tdoo2^3. 4 3 AW±U:2 0W±4>e 

— *%*rT£o CO^&I (3.43-) £LTdoo 2 #3. 4 

3A«±©^-*Ok?-*«SOa, I (3. 35-3. 43) £ 

LTdoo2*<3. 3 5 AW±3. 4 3 A*?S<Dbf-^Otf 
~^jgO*n£LT> W#03SSlt I o. 43-) /I 
o. 35-3.43) fldfiEOfflOiEHTfe* C L 

W ^^iC I (3.43-, m#&&) *d 002 ^3- 4 3 A 
W±Olf— *<D»»3SfiO«a, 1 (3.35-3.43, 

5Sfi)*doo2# 3. 3 5 AW±3. 4 3 A5fcffii<D¥—5<D 

m#&&<o&tot+zt. mm<ott i (3.43-, 
»/ 1 0.35-3.43, a»aia)^o. oo 1-0. 8t 

fe*Cfctf»*b<. 0.0 0 2-0.6 0T^Ci:^ 
<fc9Jff£L<, 0. 0 0 3 — 0. 5 OT&ZCttfZZlC 
»£L<, 0. 0 0 4 — 0. 4 0T+$>2>£tff£<lCtf& 



5 

IX, 0. 0 0 5~0. 3 O.T$4<: ttfltiif 
[0 0 0 9] (-) 5vy^'<*h;l' 
S&lC, #fltP!fcfli^*K*K»«*' 1 4 5A<0 

fclT. t<CR64HBl>. 

1 580-1 6 20 cnr , <DSEH(;:t?-^PA*5<fcO*l 
3 5 0—137 0 cm-'diBffl^tf-^ Pb^^TTSo 

ut wks n* tr- f t?» t> , p b asi 

&Ib, I»©Jt R (=Ib/Ia) ti, w&mM-. -Tft 

iJ^T, Rli0.4W±. SfSlXttO. 6tt±, .fcDff 
fKtt0.9tt±, t<t»SL<ao.90~l. 
5, «t»*U<{i0. 9 0- 1 - * 

l^&ftSKfgS^PA'O&Bfi, fijiEcO^atc 1 5 8 
0-16 2 Ocni-'T'S^ $?£L< « 1 5 8 5-1 
6 2 0 cm-', i*)»iL<«l 59 0-1 620cm 
L<a 1595— 1615cm-'. £< 
ictfg. L < « 1 6 0 0— 1 6 1 0 c rrr' (D§gHT-$>3» 

»*L<tt2 5cm- , W±. i^*b<«27 
cra-'Wl, ?6K»$L<tt30~60cm-', £ < 
£ji?$L<W:3 5 — 5 5 cm-'W. PB&aiit, 1 
3 6 0 cm-'KfcJ-^SrWfSo PBO^MB^IUi:, » 
$L<»2 0cm-'«±, it)»*b<«2 0-1 5 0 
cm"', ££>l<l#2:b<«2 5-1 25cm-'. fc Oc 
jt?g:L<te3 0—1 1 5 cm-'. «k$?3:L<«4 0 — 
110c m"' T&3 0 

[0 0 10] (*) U*Wtt 

To »* u < », ioo •ctLtoiaafwrc, * o »* 

L < tt 1 5 0 lCW±Oifi*«*^ « 6 L < tt 2 
0 0 1CW±Oia«f»WP, < L<« 250-5 

0 0T:©S*«*T?» «»IL<B. 2 8 0-4 00 

xvfegtmm*. mmm*m-o £a»kr-*©*T«i 

JB*««»SL<«8 0 0iCa±, *0»*L<88 10 
t«±. *6C»*b<«8 2 0-9 8 0°C, £ < lc» 
SL<ti830~9 7 0X, ifeffS L<li8 4 0-9 

7 0 0t«T, < tOW«b<{4 6 8 O^CJ-XT, S&KW 




r 4) f« WiW- 5-2 1 7 60 4 

£L<ti:5 5 0-6 8 0°C. i: < tciff^ U< ti5 7 0- 
6 7 OX, gi»SU<tt5 8 0~6 5 0tt'6S. $ 

fc, wne-^iuwe 5 o~8 4 otT-festcW 

£IX, 660~8 35m5ilM < J:(5!?SL<, 
6 7 0-8 3 Ot-e&acfctf* IX, 680 

~8 2 0'CT»*Ck* , fc<K»*L<, 6 9 0-8 1 

JEST »SL<(i8 4 0-CJJLt, <fct)$?3:L 

<tt8 6 0*cw±. $e»tc»$b<a8 8 0-ctU:, 

10 <C*f^L<«9 0 0°CJ-X±, Sfc$?£L<ti9 20- 

«« (AHpp : *r*x> »*l<« i oo**w 

*SS, «fc!)J(?*L<tt5 Otf'JXjfciSS, £e>tc$?£L< 
B3 0^xm i: < tcfcfi: L < ti 2 

>^qi<0— ^tfe&iRX^* Wb©tf— • ?H««WS (A 
Hpp) (*, »$L<« 1 O^f^tU:, ^OWSIX 
It 2 0 tf^XJ-X-t, 2 & tcff * L < « 3 0 # >>XJ-X±, 
i:<lc»*L<t*5 0^^X1-X±, S^lcatS^lX 
(i 1 0 Otf^XJ-XjbT'fcSo 

[00 1 1] ±2?<D<fc-5fcJl;&a, X*§U£gllsl#T*5«fctf 

mn^, n.mwM?>mn#-£LTm^&££te&9> 

jf$t< (i2 0 0 ftmJ-XT, *0»SL<til OOjim 
liTF, ^5>(c»SU<{i0. 5 — 8 0 ^m, i: < 
L<fi 1 -3 0 (im, lt»$L<tt2~2 0)imT'fe 
-5 c 8S*6«0^-&, ilSAWS L<«l~25/ 1 m, <t 
»3j!fSL<}i2 — 2 0 ftmT'feO , S^*W^b<t±l 
^0 OmmJ-XT, iO»*L<!i5mmWTT'65. Sfc, 

bfcitS®a*V »fL<«0. l~10 0m 2 /g, <fc 
t)»SL<«2~5 0m 2 /g, * P.lc»^L<{i3~ 

3 0m ! /gt'$5. $e>tc, ccommnm*. 

50 tC«fcO?C«$nTV->i.^{g^bT, t@^ffi^P/Po = 
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0.9 9 5TR»Ufc:tf*©£*fr&#»*o 

P : Ka«F^©3i«EE (mmHg) 

Po : ^£PHSST*OKa^^fSSi^flE(mmHg) 

(Vads) TIE (1) S^ffi 

^rm^^m^nx^^mwmmm (vnq) tea 

Vliq= (Patm- Vads • Vm) /RT (1) 
PatmfcT«*ft^ft*:iKffi2J (kgf/c 

m 2 ) tmm&m (k) x*fct), Rtt«<*«a"e*So 

VmttKSLfciff*^?®* (S*ttt3 4. 7 cm 3 /0 

/mo i) -efc*o *«wicfflv>*«iiai*tt, ±ao 

^^KLT^feSn^JBaTLSa^l. 5X l 0- 3 m 1 

W2.0xlO- 3 ml/gW±> 2£lcW3;L<te 
3. 0 x 1 0-3 — 8 X 1 0- 2 m 1 /g, £<IC$?3;L< 
tt4. OX 1 0- 3 -3X 1 0' 2 m 1 /gt85o ¥£l*ffl 
TL^S (yp) I*. ±SEO (1) 5R«k!)#«>;fcVliqi:. 
BETttT»6tlfcJt*ffi«S^6. TIB (2) 5£*JB 

yp=2Vliq/S (2) 

T^fflTL^S (yP) ^ 8—1 OOAT*8SCi:tf!if 
fU^ 0 ^^ff^L<til 0-8 OA. 2£tcff£L< 
(il2-60As £<tc#£L<fci: 1 4-4 0 AXfe 

^-*-lc££ffl?L^ffl*\ »SL<ttO.05ml 
/gfiLb. <fcO»*l/<«0. 1 Om 1 /gtt±, 
tcff£L<t*0. 1 5-2m 1 /g. fc<^»*L<tt 
0. 2 0— 1 . 5m 1 /g^SSo 50 
[0 0 12] (B5iR»»0'&Ji£) *»Hteffl^SKJIM 

tfifcfc^T, 3 0 0 — 3. 0 0 0"COia*T4Pj»*r*C 
fcfc<k-3T#»U «*ftfcJMBfk*fTV\ 

L<t*2. 1 Og/cmm «fcD#SL<l*2. 1 2 
g/cmUX±> ££ac$?£L<C2 2. 1 5-2. 26g 
/cm 3 . fc<lC#*L<«:2. 18-2.26g/c 
m 3 . «fe»SL<tt2. 2 0-2.2 6 g/cm 3 T*£> 40 

MWttS^O- 2-5 0 /im, £9»£:L< 1 -3 
O/inu U<ti2-1 5/im, £ < lC»Si L 

< 3 ~ 1 Ofim, ^k£F£ L< (4 4 — 8 |tmt^^ 

f*0. 5-2 0 ,im, iOff*L<8l-10/im, £ 50 




^p^¥ 5-2 1 7 6 0 4 

£tC»£L<te2 — 8 /imT*&£ 0 
[0 0 1 3] OV>T\ ±E©<fc5K:LTf#&nfcKlR« 

( 1 ) JtttW«^OW«{fc^». fc t * tf . K** 

( 2 ) « i: * a K*K»<0*ffi**«Kimfc**^ 

(3) «^^«3SK{t***SPJ»b. «trc*fcft* 

k < K (3)<D«fca*K*«»0*ffi"e, »&£jR5£» 

fi<s 3 0 0 — 2, OOOttfffiU^o CCOcfc^tcL 
T> U X»£ftig«rOEl»fHK:43V^T. 

doo2#3. 4 3A**©H#lf-***U 
^7 h;l/<Dtf— £<03&SJ£R#0. 4tt±, KfflK#2. 0 

L<t420-9 9Ma%> tO«K840-95l 
S%, 2StC#£L<te50-9 311%, b<liC9f& 
L<tt60-9 0li%, gk#£L<fci:6 5-8 5l 

a%-e«*. «itt»*L<ati-8'o««%^ 

*Off*l<tt5-60ll%,-«6KJf*L<87- 
5 011%, £<&C»*L<{* 1 0-4 011%, Sfe 
»$l<8 1 5-3 5li%t*8«o 

<t*l 50A-4 jim, «6tC»*L<tt2 0 0A-2 

[0 0 14] *a^Jcfflv^6nSK*R«l«:t#*fe«>0 

mt&fywtuixy^ 

;WV/-;K 7*y^>, 7it^X 7xtVh'J^ 
3MmX±0^*^fb-&^^StHC^ 
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±(Dmmmt7mit^ m t m& u t a * iBft«*aHfcA 

^vK-f^ F©*3aBWK*; *6K:^>Hf>N F'l' 
x>. *^U>0±5ft*«fll¥WK{bK*. **** 

OJ:5*R*(*. 1. 2. 4, 5-irh^#;l/ 

SB-rat; t79o»*oBts«f5xfi/>'Mf- 

fcfljfc LTSHf a c a 0 cn5OS*0 

ffli^5*ia 0 2 6ic. -fe;i/D— x ; 7x/-;W ; # 
U7^Ua-hU;K #y (a-Aayyft7i^;a- 

«{t y fx **fb* u ttft e-A/a soau^v 

{t^-d/MB ; *U75 FMI :*'J7^ F«f 

m ; *y7Wi/>, #y (p-7x-^) 

[0 0 15] Ot«08Bfi) *»WKffl^SK**» 
tt, 9*. *^*6«*Jfca^LT««tt»fcU 

© ^'Jxfl/X #»jynlfUX *'jxfl/yfl/ 

© l. 2-#'J^^xx xf 

> (KSS82Sfttt4-i 2) «S^{*a£<D3fc«*8flI 

wit* w-r a ffl^o 




(6) 5-2 1 7 6 0 4 

v. *y7^ynnFy;i/a^o!iE^ft'&Wte. y^ 

•>Z***fcB:y^i**±<*fc«7**yftJII*** 

»«^*>EW», »^L<til0- 8 S • cm-'JK 
±. cfct5»*b<tt 10" 6 S - cm-'KL 
L<ttl 0" 4 S • cm-'W, k<*C«F*L<ttl 0" 3 
S • cm-'ttlWSo *«BHfcH^*K*««fc±aJ 

20 7Xbv- rhomb* -<*>ewtt*»?a«»aH 

»joa*SOifiS«. &&L<& 1 0 ftmWT, 

-r^y^Ftt (»#ttoiB«B7-fry7i/*<rr*»« 

[0 0 16] KiRH«Bfc!IS»#Ji:oa^W^«. K*H 

3oaaa5. <tt)»*L<tto.5-2oii& 
jo l < « i - 1 oasgfl-e&ao * ±co« 

;l/*y*JB. fct)t>»y*-9Ai:*6a***. fci:* 
&l\> cojidaftMa^L^ftOE^W&H:* KiRSl 

^o m ooii»K»LT, *«a^b*ft*w*b<« 

7 0M8SWT* cfc^W*L<(i:5-6 omfigP, ^6 
tc»^b<Ci l 0-5 Ofifigp. i:<tc»^b<(i:i5 

*ft*BS*Lra*a#w**6a*««*t»i:-b* k« 

50 ««o*«#42fc»SLTt)«l;^ *a«je*o*« 
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[0 0 17] C <D£ ? LTfi 6ttfc«lja»f*fc:* g 
U<ttL i Y*>tttflll«tlCltl«»*ii 

■icutwi«t**tt, «aj*»**»*awrc7 

3tPU«>«B«»*K:ffli**ti*U?- , iri*0«tt, IS&# 
lfiSSBifcfctK »*b<«4 0. 0 3 0-0. 2 5 Oil 
& £9«£L<1*0. 060-0. 2 00fi»95. « £> 
£#£L<&0, 0 7 0 — 0. 1 5 0fifiSP> t<lz#f& 
L<teO. 075-0. 1 2 omfiSfl. g&#2:L<te 
0.0 8 0 — 0. 1 0 OfiaSPTfeSo COcfc"5&R*R 

[0 0 18] [IE® IEaf*<D*m«\ fc<fcKS*n 

*«fc»a2*Wf6*i*. JfSKBCnOi, V 2 
05. VeOis. V02 N C r2 05. Mn02. T i 02. 
M0V2O8 ; T i S2, V2 S5. M0S2. Mo S3. V 
S2. C ro.25Vo.75S2, C ro. 5 Vo. 5 S2&HT& 
& 0 £fc. L i C 0O2, WO3&£<0^{L% ; C u S, 
Feo.25Vo.75S2, Nao.iCr S 2 ft E<D^tW I N 
i P S3. F e P S3&H<DU>\ 4*V<t&m ; V S e 
2, NbS e3ftHO-fel^>ft**aif*ffl^*Ci:t>'e 

rnVgCLh, »SKtil0 0m 2 /gW±, *6fc» 
ll<(i5 0 0m 2 /gW±, h<tC»£L<tel 00 
OmVgttL ^^>»^L<ti2 0 0 0m 2 /gi^±O 

[0019] c*ft») wwakLTtt. x^v*- 

h*0. 1—7 0 v o 1 %§f LT^SS*&iS!8 
L i C 1 04, L i P Fe, L i A s Fe, Li 




(7) WH¥ 5-2 1 7 6 0 4 

72 

B F4. L i S 03 C Fs. L i N (S O2 C Fs) 2&£<D 

x*-u:/*-#*— htt. !f$l<(ii-60vo 1% 
T'feO. £<E>&C»*L<f£5 — 5 0 v o 1 %, £<tc£F 
$L<tef*7-4 0 v o 1 %, gk«F£L<te 10-3 
0 v o 1 %"efeS 0 h tOfi^iS!! 

hftdW. *{*«tt:«s>x*-A/*--#* 

y^^A. >*^^i*v bu^^ fh7^ 

A) tltxfl/V^Un- ;l/i/x— 7^ ^x^-U> 
^fija- ;l/^x— -r;k x^l^^D 3— /l/v^^x 

0^**V9>fb'&*. 1 . 4 

ojs»^fflv^&n«o 

3d [0 0 2 0] [-^«»Ofi*itT] -^m«fiC4, 
tfIEaffi©±fclfc«ffl&««IH*«*- CO±fcIEa 

£JBl^7cmrtiT*te. feffiliffilC^3l/^Ts ?tS^^g%S 

n, a*wK:a:iEaf**o7x*>'^ttia«nT. ss» 
50 *<o«as«^jitfT"r*c **wo^*ifitt, 
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[00 2 1] CiBJS^j*) tt**«W»C*^T, kjrh 
<Bg<0 (-O (a) X»£ftEIUr, ('\> 

[0 0 2 2] (a) XlSJEftlsHfT 
(1) (0 0 2) BSOffiBBHi (dooz) 

»0 5A#"C»*{kU K»fc»LTttl 5li%(DX 
^-#-ffiK:j:orjEftXliEI8fft»**je*'*o fi^ 

m^Zo sp-fe (002) lEi^tc^^'r^as^-^^ 

git (0 0 2) SBOMiEft«*»*o C(Dft9o^ 
^iS^£D3^0 2 0a^^?K>/c^SlfttcWT^SS*' t lH] 

gA £fr&#^©^y^lc£oTdoo2*#«>£o 
[0 0 2 3] 
[&l] 

d 0 o2= CA] 

2 sin0 

A : 1. 5 4 1 8 A 

[0 0 2 4] (2) cttTJlRlOJSa^O^cS* : L c 

[0 0 2 5] 
[&2] 

K * A 

Lc= CA] 

£ • cos 0 

[0 0 2 6] (/\) h;l/ 
ftXi£NR1000 *JB^T9J5£Lfco 

[0027] (-) m^xevttqso^d : ah p p 




(8) WBB¥5-2 1 7 6 0 4 

14 

m?*¥Z/&m(D-AWfiW%l*'<?hM&, JEOL 
JES-FF IXESR X^bn^-J-Sffl 

HMffcAtU *5t^af4Wl5mmOESRfKA 

nz>o jKjai«a»oaBMBtt6. 3^xm 0 w± 

^^h;l/(Dlf-*PJ<oa« (AHpp) tt, MnV 
M g OW«»««V^T»JET*o 
10 [00 2 8] 

BlifctW] CTF. *«l«K:J:0*aW*«6K:ttWr 

( 1 ) @,ffi«S<aiR» 

■J-^UV- 1 , 4, 5, 8-fh7*^>8-I* 

i o o m g *giR»rF i o "c/»®»iaa* 

T*3 8 O^C&IM&U 3 8 O^T'3 0»H«»Lfc o C 

n^:^ & k 2 o ic/#©irara*"e 3000 °c?g#rs 

3 0 0 0°CTM B$r^«}f Lfco CCO<fc?U:LTJg 

3 6 A. LcfflOOOAWofto *«MH4 2.2 4 
g/cm 3 ^ofCo CO¥^ttfi6 iimOKUM 
8KP («) ^rtf^y^ (»^«Kft7KiR{b^B80tB'& 

*r x«tf. 2 0 ^/#©»«aure 1000 °c£#*s 

30 m©K*M»i:L:fco ^^^r^^SW 1 0 0«fi9$tC 
»U a»OK*W*lO»J-&H:3 5««»T*-3fto £ 

-ft (5 1 4 5 A) 4ffll^7V>X^^ Wl/##rlc*5 
l^T> 1 6 00 cm-'i: 1 3 6 0 c m-i tctf— 
U C ^SftKJt RH: 1 - 0T*fe-ofc o £ 

fc x *^SIi2. 1 7 g/cm 3 T*^o/c:o CCOKiSSt^ 

oifi^ssastJtu #yxfi/vo»*5ii» 

*»frU cn^N i ^±^fff LTES 1 6mmO 

40 BLTRllLft. 

(2) lE^a^OiiS 

V2O5 5 0 0mg^ #Uf h77Waxfl/>2 5m 
g. *-#y777*2 5mg*g«U Ti4«±lC 

( 3 ) mm* tomtit t m m&mmm 

COL i C 1 04«rfttyyaeu>*— hiSffi^tc 

■^fii?tmUfco Sfcra«fcl/tft«fcfc 1. 2mAT?7 
50 f^H^fii^B Lfc 0 COffiK, 1 *z)\</ 1 COL i C 1 
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(9) 



5-217604 



75 



16 



O5o:so (v o i %) L-fcs** 

5mAOS««ET3VJSE«U 1.8Vi£SMrrS» 
[0 0 2 9] tbtggJ 1 

( 1 ) nmmmomm 

j-7$U>- 1.4.5, 8-f 70 

ot»*tt i o o m g *fijRi«T i o \;/#©#HBaure 

3 8 0t:MiaU 3 8 0XT3 0#H«#Lfco 

**6K'2 oic/»ojwaa*"e3 o o oTcauwau 
3 o o o^r* i BSHSKfLfco cOcfc^tcuTjfM^n 

fcKXMfett* doo2#3.3 6A. Lc*M 000A> 
Xffi«^2. 2 4 g/cm 3 ^ fti¥^iS6|imt^o 
fc 0 77l/=r>-Y^>^-1f-^ (5145a) *JBV>fc 
77>X^^ h;l4i. 1 5 8 0 cm' 1 £ 1 3 6 0 c nrr 1 
Cli-j'*SU lf-d>3ftmtR«iO. I 8-e*ofco 

(2) jEmmmomm 

(3) 

[0 0 3 0] hb^fflJ 2 

( i ) nunrnvrnm 

^ 1 



*0 0 C C3£I«SU l 00 0X7?3 0»H««rLfc o " Ctl 

x«£ftia«fK:** (002) ffio® 

PJPHdoo2*^3. 5 6 A. CnJjfaVB^CD^Z (L 
c) 1 8 A. <HM«<1. 9 0 g/cm 3 ^of:c C 

(2) iE««a^nH 
nss#j i fcraa»c LTiEa«a*w«bfco 

( 3 ) mm* fromut t mm^^wm 

[003 i] imm 3 

( 1 ) nmmmomm 

t7^1/>-1.4.5,8-f h7 
*7l/# Vft-jRzK** 2 5 0 0 a C3£SiBU 2 5 0 0 °C 
T*l h r«»UteKJRW*l«*fcbTfflV^ci:, 
LTOK*K^OXlBJ£ftlsl»ffc«3tt*d 002*3. 3 9 
A. Lctf2 8 0A, M^2.2 2g/cm 3 tfe5 

(2) lEaWSOtHSI 
fgffitfij 1 fcBiatebTBIHUfto 

(3) «»'b;l/oajaifc*» l ltffilMIS 

«a-fe;i/Kiflav^*«w}B* i 1 ©awreL t c i 

fco IB»**iJc*i:«>fto- 
[0 0 3 2] 
«tl] 







2 0t-f^^ 






tkmm 












(raAh) 


CinAh) 


(K) 


(mAh) 


(raAh) 






14.7 


14.5 


99 


14.7 


14.5 


99 




3.1 


2.5 


80 


3.2 


2.5 


78 




9.3 


9.1 


98 


9.3 


9.2 


99 




11.9 


11.7 


98 


11.9 


11.8 


99 



[0 0 3 3] 



[01] *%^oft«gfcLTffiffl-rSRS5H%lO«l3i© 

[8Mf©gttiU!] 

1 & 

2 S/fSB 
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